The relationship between the activity of methionine synthase and the ratio of S-adenosylmethionine to S-adenosylhomocysteine in the brain and other tissues of the pig.
Using nitrous oxide to inactivate methionine synthase in vivo, the relationship of the activity of methionine synthase to the S-adenosylmethionine (AdoMet)/S-adenosylhomocysteine (AdoHcy) ratio was examined in neural and other tissues of the pig. Pigs were exposed to 15% nitrous oxide for varying intervals of up to 7 days or studied at varying intervals of recovery in air after 7 days nitrous oxide inhalation, and the rate of inactivation or resynthesis of methionine synthase was related to the corresponding AdoMet/AdoHcy ratios. The rate of inactivation of enzyme during nitrous oxide exposure was considerably faster in the liver and kidney than in the brain and spinal cord with activity levelling off between 10% and 20% of control values. The AdoMet/AdoHcy ratio fell in all tissues during nitrous oxide treatment, the fall being most marked in the brain and spinal cord where a 10-fold change occurred. This change was attributed mainly to a rise in AdoHcy levels. The recovery pattern of methionine synthase was broadly linear but was slower in the spinal cord (0.10 +/- 0.03% per hr; mean +/- SEM) than in any other tissue examined including brain (0.35 +/- 0.04% per hr). Correspondingly, the recovery of the AdoMet/AdoHcy ratio was also significantly slower in the spinal cord. When values for exposure and recovery were combined there was a significant correlation between the activity of methionine synthase and the AdoMet/AdoHcy ratio in both the brain (r = 0.90; P < 0.001) and the spinal cord (r = 0.92; P < 0.001). These results support the concept that the AdoMet/AdoHcy ratio is closely related to the pathogenic process which produces the neurologic lesions associated with a reduction in methionine synthase activity.